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(54) Routing control communication system between circuit switched network and internet 



(57) A routing control communication system in- 
cludes a circuit switched network provided with a service 
control information database having a telephone num- 
bers table, an interconnection network provided with a 
network communication protocol and an information ter- 
minal, and a network interworking equipment provided 
with one terminal connected with the circuit switched 
network and the other terminal connected with the inter- 
connection network. The information database is con- 
nected with the interconnection network, and the infor- 
mation terminal of the interconnection network is con- 
stituted so as to obtain a transferred terminal number 
corresponding to a called telephone number from the 
service control information database. 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a communication system performing routing control between circuit switched 
network and interconnection network comprising protocol for network communication. 

DESCRIPTION OF THE RELATED ART 

10 [0002] ITU-T Recommendation H.323 may be utilized as a protocol for call control in an interconnection network 
(hereinafter called as internet) having network communication protocol like LAN, WAN or the Internet based on the IP 
networking technique. H.323 includes Q.931 protocol which is used as a call control signaling for establishing and 
releasing calls among terminal equipment and gateways in the internet, where the gateway is an equipment which 
interconnects between a call in the circuit switched network such as telephone networks, integrated services digital 

15 networks and mobile communication networks and a call in the internet. The network architecture in the H.323 includes 
a gatekeeper which performs functions of address translation, access control, bandwidth management, etc. The gate- 
keeper may have additional functions relating to the call control such as a conference call control. 
[0003] In many cases, a public switched telephone network is constructed as Intelligent Network (IN) in order to 
provide enhanced and diversified network service. The IN is a network connection architecture recommended in Q. 

20 1 200 series of ITU-T. Difference between conventional network and the IN are two points of independence and inte- 
gration of the service control function trom the switching equipment. 

[0004] An aim ol the conventional telephone switching system is to efficiently provide one to one communication 
services. However, in order to provide the service control function to each switching equipment, complex addition and 
modification on the function are required. Therefore, advancing of services is somewhat limited. The IN solves this 

25 problem by constructing a layered structure such that the switching equipment executes a basic call connection function 
and a dedicated information processing equipment executes a function for providing complex services. According to 
the IN, a service control function needed for realization, maintenance and operation of the network services is integrated 
and controlling, monitoring and managing of the call control part are performed so as to meet an introduction of ad- 
vanced network services. Additional services such as freephone service, abbreviated dialing service, virtual private 

30 network service and transfer service are realized with the IN technique. 

[0005] A part of structure of IN can be seen in Fig. 1. In the figure, a call control part 11 for performing only basic 
connection of a circuit such as a digital switching system, a service control part 12 for directing the service to the call 
control part 11, and a service control information database 13 for storing service control information are illustrated. 
[0006] In a PBX and a private communication network composed mainly with dedicated line, these additional services 

35 are realized by adding a service control function to a server equipment connected to the PBX. 

[0007] However, when a call for connecting to a telephone terminal in a telephone network is originated from an 
information terminal of the internet, it is not sure that the nearest gateway with respect to the called telephone terminal 
is always selected. The longer in distance between a selected gateway and the called telephone terminal, the less 
efficient use of communication resources due to wasteful routing. This invites an inconvenience to users in paying 

40 increased charge to the telephone networks. 

[0008] Hitherto, the internet provides gatekeeper. When a call from an information terminal C1 of the internet to a 
telephone terminal T1 of the telephone network is arrived, the information terminal C1 inquires to the gatekeeper and 
thus the gatekeeper responds by retrieving a gateway address AG1 for the called telephone number NT1 . Therefore, 
the gatekeeper has an address table to take the correspondence between the telephone number and the address of 

45 the gateway used to connect to the telephone number. The routing control can be thus performed by selecting the 
address of nearest gateway depending upon the called telephone number informed from the calling information termi- 
nal. However, for the Internet continuing self-increase, it is difficult to always renew the correspondence information 
in the gateway between the address of the gateway and the telephone number. Therefore, the inconvenience comes 
out from that communication resources cannot use efficiently for wasteful routing as mentioned above. 

so [0009] More concretely, an inconvenience may come out in case of usage of the call transfer service. For example, 
it is assumed that there is a service for transferring a calling to a telephone terminal T1 of the telephone network to an 
information terminal C2 of the internet is set, and that an information terminal C1 of the internet originates a call to the 
same telephone terminal T1 of the telephone network through the gateway. In this case, the service control part of the 
telephone switching system, which detects that the telephone terminal T1 is called, needs to execute a procedure for 

55 terminating the call to the information terminal C2 by transferring again the call into the internet through the gateway. 
Such wasteful procedure between the networks will produce further consumption of the communication resources. 
This problem is caused by that the one communication network has only information for call transfer to the other 
communication network. The similar problem will occur in case that a mobile terminal equipment to be called in the 
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mobile communication network is roaming when a call is arrived to the nrK)b.le commun,cation network rom the ^ 
TO0101 Furthermore even in case that a call to an information terminal of the internet is or.g.nated from a te ephone 
[erml of xZZe^e network, it is not sure that the nearest gateway with respect to the called telephone terminal 
is surely selected. 

SUMMARY OF THE INVENTION 

room It is therefore an object of the present invention to provide a communication system to embody the routing 
control using communicationVesources'efficiently at calling from one network to other network, in the network con- 

provfded with a service control information database having a telephone numbers table, an in erco ™ 6Ct '°" 
p Z ded w h a network communication protocol and an information terminal, and a network ^^^^ 
such as a gateway, provided with one terminal connected with the circu.t swrtched network and the other terminal 
connected ST^erconnection network. The information database is connected with the interconnect.or me work 
and S Sonlnation terminal of the interconnection network is constituted so as to obtain a transferred terminal number 
corresponding to a called telephone number from the service control information database 

31 Thus when calling to the telephone terminal of the circuit switched network from the information te m.nal in 

^^rrocnondina to a called telephone number in the service control information database of IN facility, in case mar ine 
tran^ to a telephone number (E.1 64) of the circuit switched network, ,t ,s possible 

%££Z e ySZZZ address of'an optimum gateway. Whereas, in case that the transferred terminal number is an 
address of the interconnection network, it is possible to send a call directly to the address 

ro0141 It is preferred that the information terminal of the interconnection network for obtaining the terminal number 
ol .transferred includes a memory unit for storing relationship information between the recerved called telephone 
numblTan^e transferred terminafnumber. Consequently, an information terminal is not necessary to mqu, e again 
xc Te same called telephone number. Since, however, the obtained information may become incorrect and thus the 
^rt£S£22i permanent one may cause misaddressing, then it is desired to use a cache memory for 

S fa Tt TZSXZSttim^ terminal number identifies a telephone number ot a i circuit sw«ched 
network or an address of the interconnection network. It is possible to call the address of. scrrespondir g gateway .f , 
Ts the telephone number of the circuit switched network. It is possible to directly call the address ,f it is the address of 

Z^rtZTerT^L that the information terminal o, the interconnection network for obtaining the transferred 

Ea^ 
H~rer^ 

SSrS is pSeI 8 dThat e an interworking equipment is connected to the service control 

SSSsSssr--"- 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] 
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Fig. 1, which is constituted by combining Figs. 1A and 1B, shows a schematic diagram of an interwork routing 
control system between telephone network and internet as a preferred embodiment according to the present in- 
vention; 

Fig. 2 shows a schematic diagram of interworking equipment in the embodiment of Fig. 1 ; and 
s Fig. 3 shows a signal arranging diagram through the interworking equipment in the embodiment of Fig. 1 . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0024] Fig. 1 shows a functional diagram of routing control communication system between a telephone network and 

10 an internet as a preferred embodiment according to the present invention. 

[0025] In addition to the IN facility aforementioned on the telephone network, a telephone terminal T1 provided with 
telephone number NT1 and a telephone terminal T2 provided with telephone number NT2 are depicted. A service 
control information database 1 31 and an interworking equipment 132 are both shown as in a service database equip- 
ment 13. Inside of internet 15, a gatekeeper 17 provided with address AK, an information terminal C1 provided with 

is an address AC1 and an information terminal C2 provided with an address AC2 are shown in each other. Moreover, for 
the object of connecting a telephone network and the internet, a gateway 1 having a telephone number NG1 and an 
address AG1 , and a gateway 2 having a telephone number NG2 and an address AG2 are shown. 
[0026] Fig. 2 shows functional diagram of the interworking equipment in the embodiment of Fig. 1 , and Fig. 3 shows 
an execution format of signal information to be sent / received through the interworking equipment in the embodiment 

20 of Fig. 1 . Operations of the interworking equipment in Fig. 2 is hereinafter illustrated by using signal information of Fig. 3. 
[0027] The signal format of communicating with the interworking equipment is as follows; 

S(1) [reference number] 

S(2) [classification code] 

25 S(3) [first information part] 

S(4) [second information part] 

S(N-2) [Nth information part]. 

30 [0028] The interworking equipment includes a conversion function for back / force depending on inquire / response 
of telephone number and address. In this embodiment, this is installed within the IN facility. In other embodiments, the 
interworking equipment may be implemented separately from the IN facility with having a communication link between 
the equipment and the IN facility. 

[0029] The interworking equipment between the IN facility and the gatekeeper performs as following two cases; 

35 

(1) !n case that the gatekeeper obtains the transferred terminal number for called telephone number from the 
service database equipment of the IN facility, and 

(2) In case that the service database equipment of the IN facility obtains the group of transferred gateway telephone 
number for called address from the gatekeeper. 

40 

Detailed explanations on these case as follows. 

[0030] According to the invention, the equipment of internet side may be only the information terminal or the gate- 
keeper. Whichever performance is similar, then the description will be done with gatekeeper. 
45 (1 ) In case that the gatekeeper obtains the transferred terminal number for called telephone number from the service 
database equipment of the IN facility. 

[0031] Fig. 2 shows that in the interworking equipment 132, an inquiring signal Q1 having called telephone number 
is supplied as input from the gatekeeper and its conversion signal Q2 is supplied as output to the IN facility And then, 
response signal R1 for the inquiring signal Q1 is supplied as input from the IN facility and its conversion signal R1 is 

so supplied as output to the gatekeeper. 

[0032] The inquiring signal Q1 is received at an internet signal receiving unit 208. The signal receiving unit 208 sends 
the inquiring signal Q1 to an internet signal analyzing unit 207. The signal analyzing unit 207 analyses contents of the 
inquiry. The inquiring signal Q1 is sent to an IN facility signal assembling unit 206, and the signal assembling unit 206 
composes the corresponding signal Q2 of the I N facility for indicating to the IN facility. The signal formats of the inquiring 

55 signal Q2 are as follows: 

Q2(1 ) [reference number] = Identifying number for inquiry, 

Q2(2) [classifying code] = Conversion inquiry for telephone number, 
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Q2(3) [first information part] = Called telephone number. 

100331 In case that a signal is directly sent to a service control part of the IN facility, a signal with a signal format 
LependJ £ "he diligent Network Application Protocol (.NAP) and communication <^£5^S^^ 
is executed or a signal with a signal format depending on the Transaction Capab.lrt.es Application Part (TCAP). and 
c^mSSiion wtth the procedure of the INAP is executed. On the other hand, it enables to commun.catew.th existence 
communiSion procedures different from these ones. The signal Q2 composed like this is sent to an IN facihty signa. 
transmission unit 205 and outputted to the service control information database in the IN facility. 
OOwT AMhi time the internet signa. analyzing unit 207 sends the received inquiring signal Q1 to a s.gnal I cor e- 
^in B ^mLrt unit 210, and'the signa. corresponding management unit 210 memorizes ,n a memory 212 for 

^SSTS.^mZ control information database retrieves the ca..ed te.ephone number T1 for the inquiring signal 
COrt sendsTe response signal R1 provided with retrieved transferred tormina, number to the .nterwork.ng equip- 
ment 1 32. The transferred terminal number is the te.ephone number in case of telephone network, or ,s an address ,n 

rowe? '^facility signa. receiving unit 201 of the interworking equipment 132 recedes the response signa. R1 
2 facii and r d s 9 iuo an IN facility signa. ana^zing unit 202. The IN facility signa. ana^z.ng unrt 202 analyses 
conTentl of response signal R1 . At this time, by inquiring to the signa. corresponding management unit 21 0 to obtain 
a reference number and by comparing the obtained reference number with a reference number in the espond.ng s gnal 
R itTs confirmed that the responding signal R1 is a corresponding response to the .nqu.r.ng s.gnal Q1. After the 
l^SSsi; analyzing unit 202, in order to advice the signal R2 as the response .formation for 
the gatekeeper, forms the response information in the signal formats as follows: 

R2(1)=Q1(1), 

R2(2) = Telephone number conversion response, 
R2(3) = Called telephone number, 
R2(4) = Transferring terminal number. 

The unit 202 sends these response signal R2 to an internet signal assembling unit £03_ Qatek eeoer and 

00371 The Internet signal assembling unit 203 composes the response signal R2 to be sent to the gatekeeper and 

Lends ittoanin^ 

fS^TaSe^M 7 that receives the response signa, R2, obtains transferred terminal number. In case that 
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by quality or else, it is needed to have a function to select optimum gateway from the internet address. 

(2) In case that the service database of IN facility obtains transferred gateway telephone number group corresponding 

called address from the gatekeeper. 

[0043] Fig. 2 shows that, in the interworking equipment 132, the inquiring signal F1 provided with a transferred ad- 
5 dress is inputted from the IN facility and its conversion signal F2 is outputted for the gatekeeper. Also, the response 
signal G1 for the inquiring signal F1 is inputted from the IN facility and its conversion signal G2 is outputted for the IN 

facility. 

[0044] The service control part 12 of the IN facility which receives an inquiry relating to called telephone number X1 
from the switching equipment generating a call obtains the transferred address Y1 of the called telephone number from 

10 the record in the service control information database 131. The service control part 12 composes the inquiring signal 
F1 for the gateway telephone number including address Y1 , and sends the signal F1 to the interworking equipment 1 32. 
[0045] The inquiring signal F1 is received with the IN facility signal receiving unit 201 in the interworking equipment 
132. The signal receiving unit 201 sends the inquiring signal F1 for the IN facility signal analyzing unit 202. The signal 
analyzing unit 202 analyzes the contents of the signal F1, and then discriminate its inquiring contents. The signal 

15 analyzing unit 202, moreover, composes the inquiring signal F2 of the gateway telephone number to the address Y1 
for the gatekeeper of the internet indicating the internet signal assembling unit 203. 
[0046] The assembling unit 203 composes of the following inquiring signal F2; 



F2(1 ) = reference number, 
20 F2(2) = gateway telephone number inquiring, 

F2(3) = transferred address Y1 . 



The signal F2 is transmitted to the internet signal transmission unit 204, and is outputted to the gatekeeper 17. 
[0047] The gatekeeper 17 identifies that it should be inquiry about the gateway telephone number from the discrim- 

25 inating code of F2(2) when receiving the inquiring signal F2. 

[0048] The gatekeeper 1 7 has the correspondence table between the address and the gateway telephone number. 
The correspondence table is administrated within the internet, and the correspondence between the address and the 
gateway telephone number is used to modify properly depending upon the internal status of the internet, network 
topology and circuit bandwidth. The gatekeeper 17 then retrieves the contents of the correspondence table with the 

30 inquiry signal F2 and obtains the gateway telephone number Z1 (m) corresponding with the address Y1 . The gateway 
telephone number Z1(1, 2, .... M) includes plural gateway telephone numbers and hereupon, Zl(m) shows mth can- 
didate for telephone number. 

[0049] The gatekeeper sends obtained gateway telephone number group Z1 (1 , 2, . . , M) to the interworking equip- 
ment 132. The response signal G1 are composed as following; 

35 

G1 (1 ) = reference number, 

G1 (2) = gateway telephone number corresponding, 
G1 (3) = address Y1, 

G1 (4) = obtained gateway telephone number group Z1 (1 , 2, . . . , M) 

40 

[0050] The response signal G1 from the gatekeeper 17 is received at the internet signal receiving unit 208 of the 
interworking equipment 1 32, and is transmitted to the internet signal analyzing unit 207. The signal analyzing unit 207 
analyzes the contents of the received response signal G1, obtains reference number with inquiring for the signal cor- 
respondent administration unit 210, compares the obtained reference number with reference number included in the 
45 response signal G1, and confirms to be corresponding response to the inquiring signal F1. After that, the unit 207 
discriminates to be the response for inquiry from the identifying code of G1 (2). Then, in order to notify to the IN facility 
of inquiring source the contents, obtained gateway telephone number group 21 (1 , 2, . . , M), responding to the inquiring 
signal F1 , it directs to the IN facility signal transmission unit 205 so as to compose a signal G2 and to transmit the 
composed signal G2. 

so [0051] The signal transmission unit 205 sends the response signal G2 including the gateway telephone number 
group 21 (1 , 2, .... M) to the IN facility. 

[0052] The IN facility receives the response signal G2 and it obtains the gateway telephone number group Z1(1, 
2, . . , M) for the address Y1 from its contents. In a consequence, the IN facility recognizes the gateway group to be 
connected, and informs to the generating source switching equipment for the gateway telephone number group Z1(1, 
55 2, . . . , M) or the one of the gateway telephone number Z1 (m) and address Y1 . 

[0053] The generating source switching equipment, at receiving this information, selects the one from received gate- 
way telephone number group Z1(1, 2, . . . , M), and together with proceeding the arrange for connecting to the gateway 
of its number, the address Y1 of called terminal is informed to the gateway with indicating on the information element 
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Upton, number MM inlormartob, " ^ J^SJw* J. numbs. T2 Is equal to me terminal 
follows; 

Q3(1 ) = the relerence number, 
Q3(2) = telephone number inquiry, 
Q3(3) = transferred telephone number T2. 

rrr a ?e^ 

possible to use the bus in the gatekeeper wmwt communication resources at setting up the 

[0061] According to the present .nvenfon rt is poasfcto teJ^JJJ communication protocol and circurt 

outs of the cal , connection between the ^^^^^^ information database of the IN facility 
switched network. For instance., .t is possible tc nqu.re to the ^ Qy |n cage w the transf erred terminal 
whetherthere is a transferred term.nal ""^"^J^ephone number of optimum gateway. If transferred 
ZZ^t^« a X^r^wolk. . is P pos S - * ca,, direct, for prescribed address. In 
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short, it is not to pay for useless communication cost. 

[0062] If the gatekeeper having address table is connected with the internet, it is possible to embody the routing 
control of communication systems using communication resources efficiently by mutual communicating with service 
control information database provided with telephone number table. It is not necessary to administrate for network 

5 information of each other, by performing of inquiry / response for table information with between both, and then it is 
not needs for complexity of communication systems. Also, for a role of protocol conversion on the service control 
information database and the gatekeeper, it is possible to use for existing IN facility and the gatekeeper Besides, as 
the transferred gateway in communications, it is possible to select the available gateway for the route of quality agreed 
with needs of communication user for called terminal and communication route. 

io [0063] The network routing control communication systems according to the present invention with special structure 
mentioned above can offer special effects for communication enterpriser, service provider and user. 
[0064] Many widely different embodiments of the present invention may be constructed without departing from the 
spirit and scope of the present invention. It should be understood that the present invention is not limited to the specific 
embodiments described in the specification, except as defined in the appended claims. 

15 



Claims 

1. A routing control communication system comprising: 

20 

a circuit switched network provided with a service control information database having a telephone numbers 
table; 

an interconnection network provided with a network communication protocol and an information terminal; and 
a network interworking equipment provided with one terminal connected with said circuit switched network 
25 and the other terminal connected with said interconnection network, 

said information database being connected with said interconnection network, and the information terminal of 
said interconnection network being constituted so as to obtain a transferred terminal number corresponding 
to a called telephone number from said service control information database. 



30 2. The system as claimed in claim 1 , wherein said information terminal of said interconnection network for obtaining 
the terminal number to be transferred includes a memory means for storing relationship information between said 
obtained called telephone number and the transferred terminal number. 

3. The system as claimed in claim 1, wherein said transferred terminal number identifies a telephone number of a 
35 circuit switched network. 



4. The system as claimed in claim 1, wherein said transferred terminal number identifies an address of said inter- 
connection network. 



40 s. The system as claimed in claim 1, wherein the information terminal of said interconnection network for obtaining 
the transferred terminal number is a gatekeeper having an address table of said interconnection network, and 
wherein said service control information database is constituted so as to obtain from said gatekeeper a telephone 
number of a transferred gateway which corresponds to a called address. 

45 6. The system as claimed in claim 5, wherein a plurality of gateway telephone numbers to be transferred are obtained 
from said gatekeeper, simultaneously. 

7. The system as claimed in claim 1 , wherein a interworking equipment is connected to said service control information 
database, and wherein the interworking equipment performs mutual signal exchange for enquiry / response signals. 

so 

8. The system as claimed in claim 7, wherein said interworking equipment includes a memory means for storing 
information relating to mutual signal exchange of enquiry / response signals. 



9. The system as claimed in claim 1 , wherein said circuit switched network includes an IN. 

ss 

10. The system as claimed in claim 1, said network interworking equipment is a gateway. 
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